We use panel data from the National Longitudinal Survey of Youth (NLSY79) to estimate the effects of cognitive skills (measured by the Armed Forces Qualification Test) and attitudinal/behavioral traits (a latent factor based on self-reported self-esteem, locus of control, educational aspirations and educational expectations) on career wage trajectories of white, black and Latino/a men and women. We find that both cognitive and attitudinal/behavioral traits affect initial wages and wage growth, above and beyond their effects on schooling and transcript-reported high school grades. The relative size of these effects, however, varies by race/ethnicity. We also show that black and Latino men, and black women have substantially flatter wage trajectories than white men and women. Using wage decomposition techniques, we find that the lower wages of these groups are partially, but not fully, accounted for by group differences in cognitive skill and attitudinal/behavioral traits.
Social scientists have long recognized that "hard" cognitive skills and "soft" attitudinal/ behavioral traits are influential in shaping lifetime opportunities and outcomes. These two sets of variables provide a useful interdisciplinary framework for the study of socioeconomic attainment and inequality by gender, race/ethnicity and social class. Central to research within this framework is the attempt to determine the relative magnitude of the effects of (1. cognitive skill measured by test scores, and (2. attitudinal/behavioral traits, including aspirations, self-confidence and work habits on lifetime earnings.
1 The relative importance of such cognitive skills and "noncognitive" traits in determining wage trajectories has long been a topic of conjecture, but remains an unsettled issue, and empirical research in this tradition has been limited in at least two ways. 2 First, prior studies have only examined relationships among cognitive and attitudinal/behavioral variables and wages at single points in time. This is problematic because workers' wages are not constant over their careers. Moreover, the widening of racial differences in earnings as individuals age suggests that earnings trajectories are not parallel for all workers. By taking advantage of innovations in multilevel modeling techniques, we estimate growth curve models that allow separate estimates of the effects of cognitive and attitudinal/behavioral variables on workers' wages when they enter the labor market, and on wage growth as their careers progress.
Second, previous researchers have operationalized attitudinal/behavioral traits in a variety of ways. For example, Jencks et al. (1979) use a variety of personality traits, attitudes and school behaviors; Rosenbaum (2001) uses school behaviors and course grades; Heckman et al. (2006) use scales of self-esteem and locus of control; and Sewell and Hauser (1976) emphasize social psychological measures of ambition and expectations. Our analysis of a broad spectrum of these variables reveals a single underlying dimension of attitudinal/behavioral traits that we incorporate into our wage models.
In this article, we use panel data from the National Longitudinal Survey of Youth 1979 to estimate early-to mid-career wage trajectories for U.S. workers as they accumulate labor market experience from 1981 through 2006. 3 Cognitive skills are measured by age-adjusted scores on the Armed Forces Qualification Test. Factor analytic techniques are used to develop a scale of attitudinal/behavioral traits. This scale combines measures of respondents' self-esteem, locus of control, educational aspirations and educational expectations. We estimate wage models in which starting wages and the rate of wage growth are first regressed against cognitive skills and attitudinal/ behavioral traits, as well as control variables. Then, in a second regression, years of schooling and high school grades are added to the model. This enables estimation of the extent to which the wage effects of cognitive skill and attitudinal/behavioral traits work through educational achievement.
This study also explores racial/ethnic differences in the returns to cognitive skill and attitudinal/behavioral traits, and the role played by these variables in maintaining racial/ ethnic wage inequality. To assess these issues, we use race-specific regression growth-curve models and decomposition techniques to test whether "equalizing" test scores and attitudinal/behavioral traits would reduce wage gaps between minority and white workers.
Cognitive Skills, Attitudinal/Behavioral Traits and Wages
Two perspectives characterize the debate on the labor market impact of cognitive skills and attitudinal/behavioral traits. One holds that inequalities in schooling, employment and earnings are primarily due to differences in cognitive ability (Herrnstein 1973; Herrnstein and Murray 1994; Jensen 1969) . Central to this view is the argument that "hard" skills inherited at birth or learned in school strongly determine individual productivity and explain why workers with high cognitive endowments are highly rewarded by employers. According to these authors, cognitive skills are the key to labor market success, and efforts to close gaps along racial, gender or class-based lines should be directed at strengthening the cognitive development of disadvantaged groups.
A contrasting perspective maintains that labor market success is determined largely by parent/child and teacher/student socialization processes, which impart different attitudinal/behavioral traits to children from different class backgrounds (Bowles and Gintis 1976; Lareau 2003) . These authors argue that working-class children are taught obedience and conformity, reducing their desire to attain higher levels of schooling, whereas middle-and upper-class children are taught questioning and creativity, encouraging them to pursue higher education. Hence, these attitudinal/behavioral traits are at least as important, if not more, than cognitive skills in determining labor market outcomes. Jencks and his associates (1979) were among the first to empirically test these differing viewpoints, finding that the two sets of variables had statistically significant effects of similar magnitude. More recently, Rosenbaum (2001) finds that while test scores have a strong effect on earnings, attitudinal/behavioral traits exert a still larger effect. Economists, such as Greg Duncan Duncan et al. 2005; Dunifon and Duncan 1998; Dunifon, Duncan and Brooks-Gunn 2001) and James Heckman (Carneiro, Heckman and Masterov 2005; Heckman and Lochner 2000; Heckman and Rubinstein 2001; Heckman et al. 2006 ) have joined in arguing for the importance of attitudinal/behavioral traits. Thus, while a consensus has not been reached, the empirical research to date has tended to find either equal-sized wage effects of cognitive skills and attitudinal/behavioral traits (Osborne Groves 2005; Jencks et al. 1979) or somewhat larger effects of attitudinal/behavioral traits than of cognitive skills Goldsmith et al. 1997; Heckman et al. 2006; Rosenbaum 2001) . Table 1 summarizes some of the prior research comparing the effects of these two sets of variables.
Yet, despite the rigorous methodology employed in these studies, their findings are limited in two important ways. First, labor market outcomes are generally based on samples of young workers. As shown in Table 1 , prior studies have analyzed outcomes for workers in the early parts of their careers. Rosenbaum (2001) , for example, focuses on 28-year-old workers, and Heckman and colleagues (2006) on 30 year olds. Concentrating solely on labor market outcomes for workers at such early stages in their careers is undesirable if the effects of cognitive skills and/or attitudinal/behavioral traits differ as workers age.
A second and related issue is the use of cross-sectional data and models to estimate the impact of these variables on wages. The problem here is that the effects of cognitive and attitudinal/behavioral variables on starting wages may differ from those on wage growth. The importance of modeling wage trajectories rather than wages at single points in time is implied by economic and sociological models drawing attention to age-varying returns to human capital investment, as workers move up in, and change jobs between, firm internal labor markets and experience general and firm-specific, on-the-job training (Becker 1964; Card 1999; Doeringer and Piore 1971; Farkas et al. 1988; Kalleberg and Sørenson 1979; Mincer 1974) . Further, these training and mobility experiences likely differ across race/ethnic and gender groups (Tomaskovic-Devey et al. 2005 ). The unanswered question, then, is not just whether the effects of cognitive skill and attitudinal/behavioral traits vary by experience (i.e., if these effects increase or decrease as workers age), but whether one or the other is more instrumental in determining wages at labor market entry or in determining the rate of wage growth over time.
From a conceptual standpoint, we consider this question an open issue. There is reason, however, to expect that soft and hard skills will impart different effects on starting wages than on wage growth. When individuals first enter the labor market, employers rely on market signals to make hiring decisions (Spence 1973) . Because direct measures of cognitive ability (such as test scores) are rarely available, educational credentials serve as imperfect proxies for underlying talent and technical expertise. To the extent that schooling correlates with cognitive skills, the effect of cognitive skills should be substantial in determining initial wage levels. But in the absence of more explicit assessments to further differentiate applicants, employers rely on observable personality traits that are assumed to relate to productivity. In his talks with employers, Rosenbaum (2001:144) finds just this:
"… interviews are the primary determinant of hiring. From interviews, employers believe that they can infer which applicants have the requisite attitude, interpersonal skills and academic grounding to do the job. Employers believe that they can make broad inferences from interviews, even if they last only fifteen minutes. Moreover, employers base their inferences on applicants' most superficial traits, including posture, dress and style of speaking."
Thus, attitudinal/behavioral traits not only serve as markers of aptitude, but they are also valued by employers for their own sake. Employers seek workers who are motivated, have a strong work ethic, are cooperative, easy to manage, get along well with others, and who appear to possess "positive" attitudes. Accordingly, Moss and Tilly (1991) report that employers cite a need for "soft" attitudinal/behavioral skills more frequently than for "hard" cognitive skills. For example, in response to a query about whether hard or soft skills carry more weight in the hiring decision, an employer at a government agency says (Moss and Tilly 1991:60) : "Technical skills, you can teach almost anybody how to do anything. That's important, but it's not the most important. Because you can have a really good guy who knows how to do everything who's never here because he's absent all the time, or you can have a guy who's mediocre who will do anything for you, and he's here every time, and he's better than the guy who's not here."
Thus, it seems plausible that attitudinal/behavioral traits, measured in adolescence, will have a stronger effect than cognitive skills (also measured in adolescence) on wages at the point of labor market entry. Sewell and Hauser (1975) A somewhat different process determines the rate at which wages grow over workers' careers. As employment careers develop, workers gain experience, expertise and seniority. Their productivity develops over time, is frequently tested, and most employers attempt to tie wage increases to the productivity increases that occur as workers gain experience on the job. Human capital models posit that workers with greater cognitive ability will have higher rates of skill development, will demonstrate higher productivity and, through wage increases on the job and via job mobility, be more highly compensated. The wages of workers with higher cognitive skills will, then, rise more rapidly than workers with lower cognitive skill, net of attitudes, effort and work habits. Accordingly, we expect that over the career span, as workers move up the job ladder or switch to another employer, there is greater scope for productivity gains from the use of general cognitive capacities than from attitudinal/behavioral traits.
Race/Ethnicity, Cognitive Skills and Attitudinal/Behavioral Traits
A major motivation for interest in wage determination is the desire to better understand the sources of racial wage inequality. A large empirical literature has found that test scores explain a substantial portion of the wage gap between blacks and whites. Studies by O'Neill (1990), Farkas and Vicknair (1996) and Neal and Johnson (1996) suggest that cognitive test scores alone account for about half of the wage disparity between black and white men; after controlling for work experience, education and socio-demographic characteristics, the black-white wage disparity among men is eliminated. England, Christopher and Reid (1999) and Farkas et al. (1997) extend this work to women, finding that test scores explain a considerable share of the wages gaps between white and minority women. But these studies suffer from the same issues discussed earlier: they are based on wages for relatively young workers at a single point in time, and typically fail to consider the role of attitudinal/behavioral traits.
Given the isolation of minority students in disadvantaged schools and neighborhoods, and enduring forms of racial/ethnic stratification in the workplace (see Roscigno 2007; Pager and Shepherd 2008) , the effects of cognitive skills and attitudinal/behavioral traits on starting wages and wage growth may differ by race/ethnicity. While we consider this an empirical question, qualitative work suggests that the payoffs to attitudinal/behavioral traits may be lower for minorities than for whites. Moss and Tilly (2001) argue that racial prejudices are so rigid that employers tend to understate beneficial traits and behaviors of minority workers. Kirschenman and Neckerman (1991) find that employers rate whites highest and blacks lowest in terms of on-thejob work effort. In his interviews with Chicago business owners, Wilson (1996) finds consistently unfavorable views of black men, largely attributable to employer perceptions of problematic work behaviors (also see Pager and Karafin 2009 ). Waldinger and Lichter (2003) argue that these negative perceptions disadvantage blacks more than Latino or Asian workers, who are preferred by employers because, in the words of one restaurant manager, "these people have a drive… the workers are very motivated to work, and work hard." (Waldinger and Lichter 2003:161) Thus, in the eyes of employers, workers' motivation, effort, interpersonal communication skills and cooperativeness -i.e., attitudinal/behavioral traits -differ systematically across race/ethnic groups. If, as suggested by research (Moss and Tilly 2001; Pager and Karafin 2009; Quillian and Pager 2010) , these judgments are not rooted in reality, the return to attitudinal/behavioral traits may be substantially lower for minorities, especially blacks.
Data and Methods

Data
We use panel data from the National Longitudinal Survey of Youth, 1979 Youth, -2006 to estimate wage trajectories and to examine how they vary according to cognitive skills and attitudinal/behavioral traits observed during adolescence. The NLSY is a nationally representative sample of 12,686 men and women who were 14-22 years of age when sampled in 1979. The survey conducted interviews annually from 1979 through 1994, and biennially since. Sixty percent of the initial sample was retained at the most recent interview (Center for Human Resource Research 2008). The NLSY serves the purposes of the present study well. This is because the long time frame of the survey provides the opportunity to track respondents' wages well into the middle of their careers (the last wave of data includes workers ages 41-48). Further, the NLSY provides a wealth of information on respondents' cognitive skill, attitudes and aspirations, high school grades and educational attainment.
We impose a number of restrictions on the data for this analysis. First, in order to provide ample time for respondents to complete schooling, we restrict the sample to those who remain in the survey until at least age 24. In doing so, we lose about 18 percent of the original sample. Second, we exclude individuals with missing information on key time-invariant personal characteristics -childhood family structure, mother's education, cognitive ability, high school grades and attitudinal/behavioral traits (measures of self-esteem, locus-of-control, educational aspiration and educational expectations). This includes the loss of 28 percent of the remaining sample due to excluding those without high school grade data. 4 Third, we remove 33 individuals who never report an earned income over the 26-year period. (Our models include individuals with at least one wage rate during the observation period.) Lastly, we limit our study to white, black and Latino/a respondents, a restriction that excludes 82 (predominately Asian) respondents. Our final sample includes 6,024 men and women. To take full advantage of the longitudinal nature of the NLSY, we segment each respondent's data record into a series of person-year observations.
The dependent variable in this analysis is the respondent's current wage rate. Our measure of wages corresponds to the rate of pay of respondents' primary job. For workers who are compensated on an hourly basis, wage rates are reported directly. For those who report a pay unit other than "per hour," wage rates are calculated based on earned income, the time unit of compensation, and the usual hours worked per day/ week. Since this procedure of estimating wage rates occasionally results in extreme values, we set lower and upper bounds of $1 and $100 per hour.
Our primary exogenous variables are cognitive skill, attitudinal/behavioral traits and educational attainment. Cognitive skill is based on AFQT scores generated from the Armed Services Vocational Aptitude Battery exam, which measures knowledge in 10 areas (U.S. Department of Defense 1982). Four of these test sections -word knowledge, paragraph comprehension, math knowledge and arithmetic reasoning -are used to calculate the composite AFQT knowledge scores. Scores were calculated for 11,914 survey respondents (94% of the original sample) in 1980. Because the 1980 sample includes respondents ages 15-23, we adjust our measure by taking the normalized residual from a regression of raw AFQT scores on year of birth dummies. The benefit of this operationalization of AFQT is that it measures individual's general knowledge relative to others of the same age. 6 As shown in Table 1 , previous research has operationalized attitudinal/behavioral traits inconsistently. Our measure is based on a variety of specific measures of attitudinal/ behavioral traits in the NLSY, including self-esteem, locus-of-control, educational aspirations and educational expectations.
7 Self-esteem is gauged via the Rosenberg Self-Esteem scale. The index is based on 10 Likert-style items including ones such as, "I feel that I have a number of good qualities," and "I wish I could have more respect for myself." These items, which have high internal reliability (α = .83) are summed and divided by 10.
Locus of control -beliefs about whether one's self or external factors control one's life -is based on a shortened version of the 23-item Rotter Internal-External Locus of Control scale. In response to critiques that the original Rotter scale was multidimensional, the NLSY selected four items known to be the strongest predictors of internality-externality (see Goldsmith et al. 1997 for a detailed discussion). Each item is a pair of questions in which a respondent is asked to indicate which question most closely describes himself or herself. The first pair, for example, includes the internal cue "What happens to me is my own doing" and the external cue "Sometimes I feel that I don't have enough control over the direction of my life." These items have an alpha of .38 in our sample but are widely used in previous work. These items are coded such that higher values indicate greater internality, and like self-esteem, are averaged across individuals.
Educational aspirations and expectations refer to the number of years of schooling individuals desire and anticipate, respectively. The following questions, asked of all respondents in 1979, are used: "What is the highest grade or year of regular school, that is, elementary school, high school, college or graduate school that you would like to complete?" and "As things now stand, what is the highest grade or year you think you will actually complete?" Responses to these questions follow standard educational attainment breakdowns (e.g., 12 years corresponds to high school completion).
These four items -self-esteem, locus of control, education aspirations and educational expectations -are analyzed via principal components analysis to generate a scale of attitudinal/behavioral traits. These items have high internally reliability (α = .71) and the PCA extracts a single factor (ev = 2.17; 54.3% of total variance). The factors loadings are as follow: self esteem (.59), locus of control (.49), educational aspirations (.88) and educational expectations (.90). 8 Recognizing that these attitudinal/behavioral attributes are not "noncognitive," the correlation between the PCA-generated attitudinal/behavioral traits score and our AFQT-based cognitive skills measure is moderately high (r = .55, p < .001).
We also include a measure of high school grades, which is based on transcript data collected between 1980 and 1983. During each of these years, NLSY gathered academic histories of students who were 17 and older, including all high school level courses taken and the final grades received. We calculated grade point averages for courses taken by converting grades to a numeric four-point scale and averaging across the number of courses taken. Unlike other research which has limited their analyses to students with complete transcript data (all years of high school), our measure includes students with partial data (e.g., high-school dropouts).
We follow convention to define educational attainment, where completion of high school equates to 12 years of schooling and a college degree corresponds to 16 years.
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To account for differences in wages due to social class background, we calculate mother's education as the number of years of schooling. We control for differences in childhood family structure by including a dummy variable for whether respondents did not reside with both biological parents from birth to age 18. Lastly, to account for cohort differences in wages, we include terms for year of birth.
Analytic Strategy
To best utilize the longitudinal nature of the data and to model both initial wages and wage growth, we estimate random coefficients, growth curve models separately by sex and race, which follow the general form (see Raudenbush and Bryk 2002 where t refers to years of labor market experience and j signifies a given respondent. Our measure of experience is based on the weekly work history files, and at any given year, refers to the cumulative number of years (i.e., weeks divided by 52) a respondent has been employed. In total, our estimation technique analyzes 90,442 person-years (45,193 man-years and 45,249 woman-years) . Log(wagerate) tj represents the logged wage rate of person j at experience level t. β 0 is the intercept (starting wage) which is a function of person-specific characteristics, including cognitive skill, attitudinal/behavioral traits, education, high school GPA and a vector W of control variables (mother's education, childhood family structure and birth cohort); β 1 is the slope equation for experience which is a function of the same person-specific characteristics and is allowed to vary by μ 1j ; β 2 is the slope equation for the quadratic term for experience and is set to vary randomly; and r tj is a stochastic error term. 10 These models allow both the intercepts and slopes to be correlated (τ 10 ), and for correlated error terms to adjust for serial autocorrelation and heterogeneity in the variance within individuals. As we control for sample selection criteria, our regression estimates are unweighted. Table 2 shows the means and standard deviations (in parentheses) of key variables, separately by sex and race/ethnicity. These are for the full set of panel data, in which most individuals have multiple observations over the period.
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Results
Descriptive Statistics
For both men and women, whites have the highest wages, followed in sequence by Latino/as and blacks. The same rank ordering is observed for years of experience and cognitive skills, raising the possibility that these could explain group differences in wages. However, this ordering does not hold for the individual components of our attitudinal/ behavioral traits scale: black men report higher self-esteem and locus of control than Latino men, and black women have higher educational aspirations and expectations than both white and Latina women. White women have the highest high school GPAs; black men have the lowest. Black men and women attain higher levels of schooling than Latino/as. There are also interesting racial/ethnic patterns in wage rates by years of experience. In particular, the earnings of Latina women show fairly steep upward trajectories, so that by the latter part of their careers, Latinas actually report higher wages than white women.
Wage Trajectory Models for Men
In contrast to prior research that has considered wages at a single point in time, growth curve models allow for estimation of the determinants of both starting wages and wage growth. Table 3 shows the results of these models for men, separately by race/ ethnicity. In presenting our results, we show the intercept or starting wage effects in the upper half of the table and the slope or growth rate effects in the lower half. Thus, for example, the cognitive skill effect in the "intercepts" panel refers to the impact of AFQT on log wages when experience is 0, and its effect in the "slopes" panel shows the return to cognitive ability as workers accumulate labor market experience (i.e., the interaction between experience and cognitive skill). In this and subsequent tables, we show the effects of only our key exogenous variables, work experience, cognitive ability, attitudinal/behavioral traits, high school grades and educational attainment, although the models also include controls for mother's education, childhood family structure and birth cohort. To gauge the relative magnitude of the effects of our key variables, the coefficients for cognitive skill, attitudinal/behavioral traits, high school grades and educational attainment are standardized (separately by sex, but not race/ethnicity).
The first model shows the relative impact of cognitive skills and attitudinal/behavioral traits on log wages, without controlling for educational attainment. We see that for all three race/ethnic groups, men's wages grow significantly, but at a decreasing rate, as workers accumulate labor market experience. However, while white men's wages increase by 8.6 percent per year of experience, black and Latino men's wages both increase by a significantly smaller 7.0 percent per year. Model 1 coefficients for cognitive skill and attitudinal/behavioral traits show that both positively affect wages, but the relative magnitude of these effects differs in the intercept and slope equations, and by race/ethnicity. The results for white men indicate that, as expected, attitudinal/behavioral traits have a stronger effect on workers' starting wages, but cognitive ability plays a slightly more important role in shaping wage growth. This story does not hold for black men, who see a very large return to cognitive skill on starting wages -one that is 2.4 times larger than the effect of attitudinal/ behavioral traits -consistent with arguments that blacks' soft skills are downplayed in hiring decisions. Also as expected, cognitive skill registers a larger effect on black men's wage growth than do their attitudinal/behavioral traits. Wage equations for Latino men reveal that neither cognitive skill nor attitudinal/behavioral traits affect initial wages. As with white and black men, however, Latino men's cognitive skills are slightly more important for determining wage growth than are attitudinal/behavioral traits.
The second model adds high school grades and educational attainment to the equation. Doing so reveals that with the other variables in the equation, high school grades are not significant for either starting wages or wage growth for any of the race groups. For both white and black men, the education coefficient on starting wages and wage growth is positive and significant. But, while black men receive higher (but not significantly so) returns to their starting wages than white men, their wage growth return to education is non-significant. Model 2 also shows that Latino men receive no initial wage return to schooling, but substantial gains to their rates of wage growth. This finding is consistent with research showing Latinos' low returns to human capital (Hall and Farkas 2008; Schoeni 1997) .
Adjusting our wage models for high school grades and educational attainment reduces the coefficients for both cognitive ability and attitudinal/behavioral traits, indicating that a good portion of the labor market benefits of these characteristics works through their effects on school success. For whites, the inclusion of high school grades and educational attainment reduces the intercept (starting wage) effect of cognitive and attitudinal/ behavioral variables by 20.8 percent and 28.8 percent, respectively. In the slope (wage rate growth) equations, mediation is largest for the effect 
Growth Curve Models for Women
Corresponding growth curve models for white, black, and Latina female workers are shown in Table 4 . As with men, the log wages of women rise (at a decreasing rate) with experience. Unlike their male counterparts, however, black women's wages grow at nearly the same pace as white women. It is Latina women that stand out from the group, with growth rates significantly higher than white or black women. Examining the first set of models (without controls for grades and educational attainment), we see that cognitive skill significantly and positively affects starting wages for white and black, but not Latina women. As with white men, white women receive positive initial wage returns to attitudinal/behavioral traits, and like their male counterparts, attitudinal/behavioral traits register a slightly larger standardized effect on starting wages than cognitive skill. Inconsistent with our expectations, attitudinal/behavioral traits also have the larger effect on white women's wage growth.
The results for black women are similar to those for black men, with cognitive skill having a much larger effect on starting wages than attitudinal/behavioral traits. Wage growth of black women is, however, strongly related to both cognitive skill and attitudinal/ behavioral traits. For Latina women, attitudinal/behavioral traits significantly and positively affect initial wages, while cognitive skill does not. However, neither cognitive skill nor attitudinal/behavioral traits reach statistical significance in the slope equation for Latinas.
The second models in Table 4 show that, as with men, grades exert no significant effects on starting wages or wage growth for any of the groups. However, the starting wages of white, black and Latina women are positively and significantly associated with educational attainment. We also find that, for starting wages, schooling partially mediates the effects of the cognitive and attitudinal/ behavioral variables, but that even after controlling for education, white and black women's starting wages are positively affected by cognitive skill, and white and Latina women's starting wages are positively related to attitudinal/behavioral traits. For black women, Notes: *p < .05 **p < .01 ***p < .001 (two-tailed); † coefficient is significantly different from "White" coefficient at p < .05; t-ratio in parentheses; Models include controls for birth cohort, childhood family structure and mother's education; the slope effects of cognitive skill and attitudinal/behavioral traits are only slightly reduced by controlling for education, and after this control both variables remain statistically significant. Surprisingly, with schooling controlled, a significant and negative effect of attitudinal/behavior traits for black women is uncovered, indicating that black women with high levels of soft skills have reduced initial wages.
Decomposing Racial Wage Inequality
To assess the extent to which racial wage inequality can be attributed to differences in cognitive skill and attitudinal/behavioral traits, we predict and plot wages using the regression coefficients for each race/sex group and substitute white means (of the corresponding sex) of cognitive skill and attitudinal/behavioral traits into the estimated equation for each minority group. Doing so equalizes pre-market characteristics while retaining estimated market responses to these characteristics. The results of this exercise are shown in Figure 1 (for men) and Figure 2 (for women).
12 Figure 1 shows that upon labor market entry black and white men's wages are roughly equal (about $4.50 per hour in nominal wages). But, as workers accumulate labor market experience, the wage gap between the groups widens considerably. The result is that by mid-career (when workers have 29 years of experience), white men's wage rates are about a third higher than black men's ($23.18 vs. $16.87 per hour). For Latino men, their wages also start at about the same place as white men's. But, as careers progress, white men's wages rise faster than Latino men's, with the result being that at 29 years of experience, white men hold a $2 per hour wage advantage over Latino men ($23.18 vs. $21.13) .
The decomposition results indicate that narrowing gaps in cognitive skill and attitudinal/behavioral traits would contribute greatly to reducing racial wage inequality. In fact, for Latino men, doing so would nearly eliminate the wage disparity between them and white men. For black men, a significant gap with white wage profiles remains, potentially offering support to the argument that black men face a life-cycle of wage discrimination (Tomaskovic-Devey et al. 2005) .
Predicted wage trajectories for women are shown in Figure 2 . The findings indicate that the wages of white, black and Latina women all start at approximately the same place (about $4 per hour). Like their male counterparts, however, black women's wages grow more slowly with labor market experience. By the time these workers have accumulated 29 years of experience, the wage gap between white and black women is nearly $4 ($18.51 versus $14.63 per hour). Latina women's wage trajectories much more closely approximate those of white women, such that by mid-career, Latina women are actually earning $3 more per hour than white women.
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The results from the substitution exercise suggest that if black and Latina women had the same level of attainment on cognitive and attitudinal/behavioral attributes as white women, their wage trajectories would be roughly equivalent, if not better (in the case of Latina women), than white women's. 
Discussion
We fit growth curve models to panel data from the NLSY79, to estimate the extent to which workers' cognitive skills (measured by age-adjusted AFQT) and attitudinal/behavioral traits (measured as a factor score of self-esteem, locus of control, and educational expectations and aspirations) shape wage trajectories for U.S. workers. Our strategy for determining the impact of cognitive and attitudinal/behavioral variables differs from prior research, as previous studies have analyzed wages at a single point in time or for a narrow age range, while our approach recognizes that exogenous, pre-market factors, such as cognitive ability and attitudinal/behavioral traits may affect wages differently when workers enter the labor force than while their wages grow over their careers. Our models find that both cognitive skills and attitudinal/behavioral traits positively affect wages when workers enter the labor force and as they accumulate experience. Based on concepts derived from economics and sociology, we argued that attitudinal/behavioral traits of workers should be more consequential in determining initial wages, while cognitive skills exert a stronger effect on wage growth over time. Our results provide mixed support for these propositions. On the one hand, for white men and women, the growth curves indicate that attitudinal/behavioral traits do have (slightly) stronger effects on starting wages than cognitive skills, at least before controlling for grades and educational attainment. In addition, for men of all racial/ethnic background, cognitive skills more strongly predict wage growth than do attitudinal/ behavioral traits. But, on the other hand, the findings for minority workers do not correspond with these expectations. For black men and women, cognitive skills have much stronger effects on starting wages than do attitudinal/behavioral traits. For black women, the estimated net effect of these "soft" skills is actually negative on initial wages. For Latino/as, cognitive skill is essentially a non-factor in wage determination, and attitudinal/behavioral characteristics improve only the initial wages of Latina women (not men). It is quite likely that the relative magnitude of the effects of cognitive skill and attitudinal/behavioral traits varies not just by career stage but also by the characteristics of jobs. It is easy to imagine how employers would require different combinations of hard and soft skills for workers in, say, manufacturing, service, hightech and medical occupations. Thus, while our initial interest in this topic focused on exploring the overall effects of cognitive and attitudinal/behavioral variables, future research should consider the roles of demand-side factors such as job and industry characteristics, part-vs. full-time employment, and features of local labor markets.
Lower wage returns to soft skills among minority workers have been suggested in a number of qualitative studies. Our results are consistent with these findings. As discussed by Holzer (1996) , so-called "noncognitive" traits and behaviors are particularly susceptible to race-coding, and when employers use skin color as a means to assess work behaviors, they engage in a form of statistical discrimination that undercuts the value of these traits for all minority workers. That black workers appear to have lower returns to attitudinal/behavioral traits than Latino/as is consistent with the suggestion that employers' perceptions of Hispanics favor them over blacks (Waldinger and Lichter 2003) .
What is less clear is why blacks receive such high wage returns to cognitive skills. One possibility is that black workers with higher test scores possess unmeasured qualities that employers strongly favor. In particular, it may be that black adolescents with higher AFQT scores also have a higher tendency to speak standard or "white" English and to dress and present themselves at job interviews more similarly to white and middle-class applicants than may be the case for blacks with lower scores. The same body of qualitative work regularly finds that employers have particularly negative views of blacks who dress or act "ghetto" or otherwise exhibit linguistic or cultural orientations in conflict with the middle-class, white mainstream. For example, Kirschenman and Neckerman (1991:231) write that:
"Regardless of the generalizations employers made, they did consider the black population particularly heterogeneous, which made it more important they be able to distinguish 'good' from 'bad' workers. Whether through skills tests, credentials, personal references, folk theories, or their intuition, they used some means of screening out the inner-city applicant… And black job applicants, unlike their white counterparts, must indicate to employers that the stereotypes do not apply to them. Inner-city and lower-class workers were seen as undesirable, and black applicants had to try to signal to employers that they did not fall into those categories, either by demonstrating their skills or by adopting a middle-class style of dress, manner, and speech or perhaps (as we were told some did) by lying about their address or work history." (emphasis added) While our models include admittedly crude controls for social class background (childhood family structure and mother's education), the implication of this passage is that middle-class blacks, who are more likely to attend higher quality schools, live in more integrated neighborhoods, and be less exposed to various social ills, are less threatening to employers or are otherwise better at convincing them of their aptitude and productivity. Thus if, blacks from more advantaged backgrounds score disproportionately higher on cognitive tests, their wage returns to hard skills may be higher.
This pattern may also result if blacks who present themselves well to employers are differentiated more by their test scores than by their attitudinal/behavioral traits. This is at least partly because black students with low school performance still express unusually high self-esteem and educational aspirations and expectations (Mickelson 1990) . In this situation, our estimates will tend to show a larger effect on wages for cognitive skills than for attitudinal/behavioral traits because blacks, who present themselves well, will appear to be relatively similar on attitudinal/behavioral traits (but not on test scores) to those who do not present themselves well. Therefore, the finding may be due to measurement: our measure of attitudinal/behavioral traits may simply work relatively poorly for blacks.
More perplexing is that black women are estimated to experience a negative effect of attitudinal/behavioral traits on their starting wages. We are not entirely convinced of the accuracy of this finding, and call on future research to address it. Nevertheless, it is possible to speculate as to why such a relationship is found in our data. One possibility is an extension of the argument that black women, who do not present themselves well to employers, still report high attitudinal/behavioral traits on our measure of these. Alternatively, these attributes, such as self-esteem and ambition, which are generally assumed to be preferred by employers, may actually be viewed negatively when expressed by women. The devaluation of women's roles at worksites is widely recognized by sociologists, as is discrimination against women who exhibit traits traditionally ascribed to men (England 1992; Kilbourne et al. 1994; Steinberg 1990) . But similar to England et al. (1999) who found that black women have much lower returns to job seniority, our findings point to disadvantages unique to black women. Qualitative studies tend to draw attention to employers' perception of black men as lazy, unstable and aggressive (Kirschenman and Neckerman 1991; Moss and Tilly 2001; Pager and Karafin 2009; Wilson 1996) , but some have also noted the casting of black women as untrustworthy and unreliable "welfare queens" (Gilens 1996) or as abrasive "loudies" who lack self-control (Morris 2007 ; see also Collins 1990) . If employers hold these stereotypes -and there is some evidence that they do (Browne and Kennelly 1999) -the wages of black women who display signs of confidence or assertiveness may be diminished. Regardless of the process, this finding underscores the importance of considering both race and sex in studies of labor market outcomes (Browne and Misra 2003; Greenman and Xie 2008) .
Despite these racial/ethnic and gender differences in the returns to cognitive skill and attitudinal/behavioral traits, our decomposition exercise suggests that if inequalities in these attributes were equalized, racial/ethnic gaps in wages could be greatly reduced. This is especially true for black and Latina women: with white women's cognitive and attitudinal/ behavioral means substituted, minority women's wage trajectories closely parallel white women's. This is less true for black and Latino men, whose wage trajectories remain flatter than white men's even after deficits in cognitive skill and attitudinal/behavioral traits are accounted for.
Thus, our results suggest that efforts directed at reducing differences between minority and white students in cognitive ability and attitudinal/behavioral traits are likely to significantly reduce wage disparities between the groups. Such attempts should be accompanied by continued efforts to reduce workplace discrimination. Given the early age at which racial inequalities in cognitive development are first observed, early childhood intervention programs, such as those proposed by Duncan, Ludwig and Magnuson (2007) merit greater attention from policymakers and analysts. So too do efforts to increase the work-related attitudes and behaviors of low-income and minority students (Rosenbaum 2001) . Only a two-pronged approach to improve both the cognitive skills and the attitudinal/behavioral traits of disadvantaged youth is likely to succeed in significantly narrowing, and eventually eliminating, the racial gap in wages.
7. Survey questions used to gauge attitudinal/behavioral traits were asked in 1979 (educational expectations and aspirations) and 1980 (self-esteem and locus of control). Some respondents will have already entered the labor force or have completed their schooling by this time and thus their responses to these questions may partially reflect characteristics of their early occupations. In supplemental analyses, we explored models excluding these individuals, and including but flagging them, and interacting this control with attitudinal/behavioral traits. These additional analyses yield results equivalent to those reported in our tables.
8. We also considered a model in which each element was weighted equally. This alternative approach does not alter the conclusions reached from the factor-based weighting scheme in any meaningful way. In addition, we tested a model in which high school grades were included in our attitudinal/behavioral traits scale, which produced substantively identical results.
9. In supplemental models, we replaced our linear measure of schooling with a categorical one based on educational credentials. The results from this alternative operationalization are very similar to those presented in our tables.
10. In models not shown, we tested the possibility that the experience quadratic term varies by key exogenous variables. The coefficients for these terms were very small and nonsignificant, and were therefore excluded from the analysis.
11. Differences between weighted and unweighted estimates are trivial. Moreover, given the substantial amount of geographic migration that occurs over the 26-year period, homogeneity due to sample clustering becomes less important over time.
12. Predicted wages in figures 1 and 2 are based on the coefficients in the "full" models for each group in tables 3 and 4, respectively. In the "white-substituted" trajectories, only the means on cognitive ability and attitudinal/behavioral traits have been substituted -groups retain their means on all other variables. 13. Significance tests indicate that late-career wages are significantly higher for all groups but Latinas when white means are substituted.
14. The NLSY79 Latino sample is notably different from the current Latino population, with three-fourths being native-born and just 10 percent reporting job-limiting language problems. Thus, generalizations regarding the current U.S. Latino/as population should be undertaken with caution.
